INTRODUCTION
Genetic evaluation for all-or-none traits is usually carried out via Henderson's mixed model procedures (Henderson, 1973) having optimum properties for the Gaussian linear mixed model. Even though a linear approach taking into account some specific features of binomial or multinomial sampling procedures can be worked out in multi-population analysis (Schaeffer & Wilton, 1976; Berger & Freeman, 1976; Beitler & Landis, 1985; Im et ad., 1987) , these methods suffer from severe statistical drawbacks (Gianola, 1982;  Meijering & Gianola, 1985; Foulley, 1987) . Especially as distribution properties of predictors and of prediction errors are unknown for regular or improved Blup procedures applied to all-or-none traits, it would therefore be dangerous to base probability statements on the property of a normal spread of genetic evaluations or of true breeding values given the estimated breeding value.
The aim of this paper is to investigate alternative statistical methods for that purpose. Emphasis will be placed on making probability statements about true transmitting ability (TA) of superior sires progeny-tested for some binary characteristic having a multifactorial mode of inheritance. Numerical applications will be devoted to sires with a high twinning rate in their daughter progeny.
METHODS
The methods presented here are derived from statistical sire evaluation procedures which are based on specific features of the distribution involved in the sampling processes of such binary data. Three methods (referred to as I, II and III) will be described in relation to recent works in this area. The first method is based on the beta binomial model (Im, 1982) and the two other ones on Bayesian approaches (Foulley et al., 1988) to the threshold-liability model due to Wright (1934 a and b) . All three methods assume a conditional binomial distribution B (n, T r) of binary outcomes (i.e. n progeny performance of a sire) given the true value 7 r of a probability parameter (here the sire's true breeding value or transmitting ability). (Cox & Hinkley, 1974, p. (Henderson, 1973 
Method 11
This method is derived from genetic evaluation procedures for discrete traits introduced recently by several authors. All these procedures postulate the Wright threshold liability concept. We restrict our attention here to Bayesian inference approaches proposed independently by , Harville & Mee (1984) , Stiratelli et al. (1984) and Zellner & Rossi (1984) .
Although the methodology is very general vis-a-vis data structures, for the sake of simplicity only its unipopulation version (p model) will be considered in this paper.
Let l ij be a conceptual underlying variable associated with the binary response y2! of the jth progeny of the ith sire. The variable 12! is modelled as: .
where 1 /i is the location parameter associated with the population of progeny out of sire i and the e ij 's are NID (0, o,') within sire deviations.
Conditional on q j, the probability that a progeny responds in one of the two exclusive categories coded [0] and [1] respectively is written as:
where T is the value of the threshold, a the within sire standard deviation and 4)(.) the normal CDF evaluated at (r -1}i)/ae' It is convenient to put the origin at the threshold and set u e to unity, i.e. &dquo;standardize&dquo; the threshold model (Harville & Mee, 1984) the expression for 7 r i [o] can be written as and that for 7 r i [l] as:
In what follows, and to simplify notation, J r j p j will be referred to as 7 ri .
Letting (Berger, 1985, p. 224) For each n, 7 rn t , ETA, À b ( 7 r o ) combination, the corresponding probability that the true TA (pj) of sire i exceeds f -Lm = !-1(!'&dquo;,) given n, p = 1 ? + À b ( 1? -7 r o )/n and A is calculated for methods II and III according to formula (20 Tables II and III. The agreement between the 3 methods is generally good, especially between the beta, binomial model and the Bayesian approach of the threshold model. For 71&dquo; m < +2.00 and ETA < +2.25 uub , the difference between the 2 probabilities never exceeds 0.01. As pointed out previously (first application), distributions employed to make probability statements in II and III are both asymptotically normal on the underlying scale, and consequently underestimate the real posterior variance and overestimate the probability that the true TA is higher than 71 &dquo; m . Clearly, this drawback is more severe for method III than method II, especially for high values of the ETA as shown in Tables II and III Im, 1982) with the threshold liability concept put ahead by quantitative geneticists especially those working in human genetics (see for instance Curnow & Smith, 1975; Falconer, 1965; Fraser, 1980) , even under complex segregation patterns (Lalouel et al., 1983 (H6schele et al., 1986) with possible missing data patterns (Foulley & Gianola, 198G) as well as correlated information on normal continuous traits . Unfortunately, the beta binomial model in its present state of development remains confined to a single population analysis with one random factor (Williams, 1988 ). Gilmour's approach Although the approach of Gilmour et al., (1985) to the threshold model has its own rationality via its connection to the methodology of generalized linear models and quasi-likelihood, its justification for predicting breeding values as compared to Bayesian methods is still questionable (Foulley et al., 1988; Knuiman & Laird, 1988 Curnow, 1984) especially when looking a priori at this issue with no specific progeny-test results.
One could make some statements about a distributional form for ETA's and values of the selection differential and point of truncation. As pointed out by Hill (1977) , genetic change due to selecting superior sires on their ETA's under extra constraints with respect to such factors as inbreeding levels, testing facilities and other costs appears to be a natural approach (e.g. Curnow, 1984) . Response (R) to one generation of upward truncation selection on 1 ? (1 ? > 1 ?s ) is a random variable 1 r having in the beta binomial model the following conditional density given 7 T > 1 r s .
A similar expression can be written when postulating a threshold model (Foulley, 1987 Computationally, solving equation (7) in terms of (n,1?) requires obtaining the parameter a = (n + 'x b )1? of the incomplete beta function I z (a, b) = 1 -a, given x values of a, x and the ratio a/b = !r/(1 -7r). This can be worked out with an algorithm similar to [Al] in which a is substituted for x.
For the sake of comparison, n was predicted in the fashion described, and also, using a second approximation to the incomplete beta function (formulae 26.5.21, page 945) in . In the examples considered, the agreement between both approximations was excellent; results obtained differed by no more than one progeny.
